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Abstract 
Purpose  The aim of this paper was to analyze the effect of biomedical and psychosocial well-
being, based on distinct successful aging models (SA), on time to mortality and determine 
whether this effect was modified by socioeconomic status (SES) in a nationally representative 
sample of older Spanish adults. 
Methods  Data were taken from a 3-year follow-up study with 2,783 participants aged 50 or 
over. Vital status was ascertained by using national registers or asking participants’ relatives. 
Kaplan-Meier curves were used to estimate the time to death by SES, and levels of 
biomedical and psychosocial SA. Cox proportional hazard regression models were conducted 
to explore interactions between SES and SA models while adjusting for gender, age and 
marital status.  
Results  Lower levels of SES and biomedical and psychosocial SA were associated with low 
probability of survival. Only the interaction between SES and biomedical SA was significant. 
Biomedical SA impacted on mortality rates among individuals with low SES but not on those 
with medium or high SES, whereas psychosocial SA affected mortality regardless of SES.  
Conclusions  Promoting equal access to health care system and improved psychosocial well-
being could be a protective factor against premature mortality in older Spanish adults with 
low SES. 
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Socioeconomic status (SES) includes the social and economic factors that determine 
the hierarchical position of an individual in society [1]. SES has been demonstrated to predict 
all-cause mortality [2], as well as that from specific causes, such as cardiovascular disease [3] 
or cancer [4]. The association between SES and health or premature mortality has been 
explained by multiple mechanisms corresponding to certain theories: an increased risk in 
unhealthy life styles (behavioral); unequal access to the health care system and particular 
exposure to material deprivation (materialist); differing likelihood of isolation and lack of 
engagement in social networks (psychosocial); and damaging agents in the environment 
leading to illness according to SES (biomedical) [5]. In addition, life course theories propose 
that inequalities on health are partly attributable to the accumulation of hazard exposures [6]. 
Several studies on socioeconomic differences in mortality focused on the analysis of 
specific psychosocial, biomedical, behavioral and material factors as mediators in the 
association between SES and mortality and obtained significant results [7–9]. Material factors 
were revealed as the most important mediators between SES and mortality. Among material 
factors, inequality in access to the health care system could explain differences in mortality 
among people with similar diseases and risk behaviors according to SES. This is in line with 
studies showing that mortality rates from preventable diseases were found to be more strongly 
associated with lower SES than death from less preventable diseases [10] and other studies 
suggesting that the association between low SES and mortality remains after controlling for 
risk behaviors [2], psychological distress [11] or specific diseases such as acute myocardial 
infarction [12].  
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Less well understood are socioeconomic differences in mortality interacting with 
general measures of biomedical and psychosocial well-being simultaneously, despite the fact 
that greater understanding of this aspect could help explain the effect of SES on mortality. 
Successful aging (SA) models appear as useful general indicators of biomedical and 
psychosocial well-being among older adults since definitions of SA derive from biomedical 
and psychosocial perspectives related to the notion of “aging well” [13].  
Five broad categories of SA components have recently been proposed: physiological 
status (physical and mental health and behavioral risk factors), commitment (social 
participation), well-being (satisfaction with life), personal resources (resilience and 
autonomy) and external factors (socioeconomic indicators) [14]. Physiological status and 
personal resources constitute the biomedical model whereas commitment and well-being form 
the psychosocial model [15, 16]. However, external factors, such SES, are not considered in 
these models, even though they seem to affect all SA components [17]. SES has been 
associated with physical health [18], mental health [19] and psychosocial well-being [20] 
while psychosocial wellbeing has also been found to be a protective factor for health among 
individuals with low SES [18]. 
SA models as predictors of mortality have been tested and have shown significant 
results [21]. However, the existing literature does not indicate whether biomedical and 
psychosocial SA predicts mortality differently according to SES. The aim of the present study 
was to investigate whether SES and biomedical and psychosocial models of SA significantly 
affect the survival of people aged 50 and over from a representative sample of Spanish older 
adults. We also aimed to determine whether SES moderated the effect of the SA models on 
the probability of survival. Based on the existing literature, we hypothesized that low SES and 
lower levels of biomedical and psychosocial SA would be significant predictors of mortality 
in a 3-year follow-up. We also expected to find that survival time among people with poor 
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levels of biomedical SA would be shorter for those with low SES whereas psychosocial SA 
could be a protective factor for mortality among these individuals.  
 
Methods 
Study design  
This study was part of the Collaborative Research on Ageing in Europe (COURAGE 
in Europe) project [22], a longitudinal survey of the non-institutionalized adult population 
(≥18 years). In Spain, the first wave was conducted between July, 2011 and May, 2012 and 
the second wave between December, 2014 and June, 2015.  
Initially, a total of 4,753 participants were interviewed, 962 aged 18–49, 3,312 aged 
50–79 and 479 aged 80 and over. To achieve appropriate representation of the Spanish 
population, a stratified multistage clustered area probability method was used. Age cohorts 
50-79 and 80 and over were oversampled, given that these individuals were the main study 
target. The individual response rate was 69.9% in wave 1 and 69.5% in wave 2. 
Face-to-face structured interviews were carried out by lay, trained interviewers at 
respondents’ homes using Computer-Assisted Personal Interviewing (CAPI). The survey 
questionnaire was originally developed in English and then translated into Spanish following 
World Health Organization translation guidelines for assessment instruments [23]. Quality 
assurance procedures were implemented during fieldwork. During wave 1, participants with 
severe cognitive impairment, judged at the interviewer´s discretion or based on a previous 
diagnosis of dementia, were not interviewed and a shorter version of the questionnaire was 
administered to proxy respondents.  
Vital status and date of death was ascertained for all participants just before the second 
wave took place, using data from the National Death Index, a civil registry with data on the 
vital status of all residents in Spain. Vital status was also updated during the household visit 
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2015 by consulting the National Death Index.  
The present analysis focused on people aged 50 or older at baseline. We also excluded 
those participants with missing values in one or more of the variables used at baseline, 
resulting in a final sample of 2,783 participants. Sampling weights were used to compensate 
for the survey design and non-response in the follow-up assessment, so that the results were 
representative of the Spanish population [24]. 
Ethics statement  
 Ethical approval for the COURAGE study Spain was provided by Parc Sanitari Sant 
Joan de Déu, Barcelona, Spain, and Hospital la Princesa, Madrid, Spain. Written informed 
consent was obtained from participants. 
Measurements 
Control variables 
Participants were asked to provide the following socio-demographic data: age, sex, 
household size, marital status (never married, currently married/cohabiting, 
separated/divorced, and widowed), and labor situation (working, retired/disabled, 
homemaker/unpaid work, and unemployed). Household size, marital status and labor situation 
were selected as control variables because they have previously been used by researchers to 
measure household income, or as confounding variables in the association between income 
and health outcomes among older adults” [25-27]. 
Biomedical variables  
Chronic medical conditions in the previous 12 months were based on self-report 
diagnoses of chronic lung disease, asthma, hypertension, arthritis, stroke, angina pectoris, and 
diabetes. Additionally, a symptom algorithm was used to detect non-diagnosed cases of 
arthritis, stroke, angina, chronic lung disease, and asthma [28]. For diabetes, only a self-
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reported diagnosis was used. The presence of hypertension was based on self-reported 
diagnosis or presence of systolic blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 
mmHg [28, 29]. The 12-item interviewer-administered version of the World Health 
Organization Disability Assessment Schedule version II (WHODAS-II) (World Health 
Organization, 2012) was used to assess disability. Participants were asked to report the level 
of difficulty they had in performing various activities such as dressing or concentrating during 
the previous 30 days using a five-point scale (none = 1, mild = 2, moderate = 3, severe = 4, 
and extreme/cannot do = 5). The total score ranges from 0 to 100 with higher scores 
indicating greater disability.  
An adapted version of the Composite International Diagnostic Interview (CIDI 3.0) 
was used to assess the presence of depression in the previous 12 months [30]. An algorithm 
based on the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders was 
used [31]. Cognitive functioning was assessed using five performance tests measuring three 
domains: learning and short-term memory, working memory and verbal fluency. A composite 
of these five scores was calculated [32]. The total score ranges from 0 to 100 with higher 
scores indicating better cognition. 
Tobacco consumption was assessed by asking whether participants were daily 
smokers, non-daily smokers, former smokers, or had never smoked. Alcohol consumption 
was assessed by asking whether participants were lifetime abstainers, and if not, the pattern of 
alcohol consumption in the previous week. They were then classified as lifetime abstainers; 
occasional drinkers (no consumption in previous 7 days); non-heavy drinkers (consumed 
alcohol in previous 7 days); and heavy drinkers (consumed alcohol >1-2 days per week, with 
5 or more standard drinks in past 7 days for men and 4 or more for women). 
Physical activity was measured using the Global Physical Activity Questionnaire 
[33].Three categories were created to indicate levels of physical activity [34]: a) High 
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(including vigorous activity on at least 3 days, representing a minimum of at least 1,500 
MET-minutes per week or 7 or more days of any combination of walking, moderate or 
vigorous activities representing a minimum of at least 3,000 MET-minutes per week); b) 
Moderate (3 or more days of vigorous activity for at least 20 minutes per day or 5 or more 
days of moderate activity or walking for at least 30 minutes per day or 5 or more days of any 
combination of walking, moderate or vigorous activities reaching a minimum of 600 MET-
minutes per week); and c) Low (a person not meeting any of the above-mentioned criteria).  
Psychosocial variables 
Social participation was measured using 11, five-point Likert-scale questions ranging 
from never to daily on how often in the previous 12 months the person had participated in 
activities such as attendance at public meetings, meetings with community leaders or at any 
group or organizational meeting, visiting sport clubs, taking part in competitions or doing 
sport with someone else, working with people from the neighborhood to fix or improve 
something, having friends over, visiting or hosting someone who lives in a different 
neighborhood and getting out to take part in social meetings. Social contacts were measured 
using 10, five-point Likert scale questions ranging from never to daily on how often in the 
previous 12 months the person had had contact with other people such as their partner, 
children, or neighbors. 
Social support was measured using the Oslo social support scale [35]. This scale 
consists of three items: “How many people are you so close to that you can count on them if 
you have great personal problems? [from none (1) to more than five (4)]”, “How much 
interest and concern do people show in what you do? [from a lot (1) to none (5)]”, and “How 
easy is it to get practical help from neighbors if you should need it? [from very easy (1) to 
very difficult (5)]”. A composite score was calculated as the sum of the three items, ranging 
from 3 to 14. Due to its high skewness, the median of the sample was used to categorize 
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people into low (<12) or high social support (≥12) [15].Self-rated quality of life was 
measured with a single five-point Likert scale question with responses on a range from very 
good to very bad. Control and coping were measured using a five-point Likert scale question 
with responses ranging from never to very often on how frequently in the previous two weeks 
the participants had been unable to control important things in their lives and to cope with 
things they had to do.  
SA models 
The indicators used for the construction of the distinct SA models were selected on the 
basis of previous literature [14, 37, 38] and their operationalization has been previously 
reported [15]. Specifically, the following models and indicators were considered: i) 
biomedical: requiring no presence of any chronic medical conditions, a score below the 
median on the WHODAS-II (i.e., from 0 to 3), a value equal to or above the median in the 
cognition composite score (i.e., from 51 to 100), no presence of depression in the previous 12 
months, not being a current smoker, being an occasional drinker or lifetime abstainer and 
being engaged in moderate or high physical activity. Biomedical SA scores can range from 0 
to 7; ii) psychosocial: requiring engagement in three or more separate social activities at least 
once a month, three or more social contacts with at least one month of frequency, a score 
ranging from 12 to 14 (90
th
 percentile) on the Oslo social support scale, good or very good 
self-reported quality of life, never or almost never unable to control important things in life, 
and never or almost never unable to cope with things they have to do. Psychosocial SA scores 
range from 0 to 6. In both cases higher scores indicate better SA.   
Socio-economic status  
SES has traditionally been determined through information on education, occupation 
and household income [39, 40]. However, there was a large number of participants in our 
study who were retired (39.8%) and thus, we opted for a resource-based measure of SES 
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(including measures of educational attainment, total family income, labor market earnings, 
wealth, and SES composite scores) rather than an occupational prestige-based measure [39, 
40]. An SES index based on education and household income has also been previously used 
as a proxy for individual location in occupational structure [41].  
SES was calculated by taking into account the total number of years of education (0–
22) and the quintiles of household income level (1–5) [42]. These two variables were 
multiplied to create scores from 0 to 55 and totaled to obtain combined scores ranging from 0 
to 110, which were then categorized as ‘low’, ‘medium’ and ‘high’ using tertiles as cut-off 
points. It is not unusual in the quantification of SES for only two of its components to be 
combined depending on the age group of the participants [43, 44]. 
Statistical analysis 
Unweighted frequencies and means were used for descriptive analyses. Deceased and 
living participants were compared using the Rao-Scott chi-square test for categorical variables 
and one-way ANOVA test for continuous variables. 
Mortality was the outcome for these analyses. Kaplan-Meier survival curves were used 
to estimate the time to death (from the first interview). Participants who were alive at the end 
of the observational period (30
th
 of June 2015) were censored. Graphics showed the time to 
death by levels of SES, biomedical and psychosocial SA and the differences between distinct 
categories were tested using the Log-Rank test.  
Cox proportional hazards regression models were conducted to explore the 
interactions between biomedical SA and SES, and psychosocial SA and SES. These models 
were further adjusted for control variables. Only the interaction between biomedical SA and 
SES reached significance (p<0.05) and it was, therefore, included in the adjusted model to 
estimate the effect of SES on all-cause mortality. Finally, Kaplan-Meier survival curves were 
used to estimate the time to death depending on biomedical levels stratified by SES. 
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SA models were operationalized as continuous variables for the regression models 
whereas the scores were categorized in quartiles for Kaplan-Meier survival curves. All 
analyses were performed using Stata version 13 for Windows (SE version 13, College Station, 
TX) taking into account the complex sampling design. Weights were used to adjust for 
differential probabilities of selection within households, and post-stratification corrections to 
the weights were made to match the samples to the socio-demographic distributions of the 
Spanish population. Statistical significance was set at p<0.05. 
Results 
Table 1 shows the baseline characteristics of the total sample and the participants who 
died or remained alive during the follow-up. A total of 139 (4.9%) of the 2,783 participants 
had died by the end of the follow-up.  Females accounted for 54.6% of the whole sample and 
the mean age was 66.4 years (95% CI 65.8, 67.0). There were significant differences between 
deceased and living participants in terms of socio-demographic variables and psychosocial 
and biomedical successful aging measures. Deceased participants were more likely to be men, 
retired or disabled, living alone, widowed and with lower means in biomedical and 
psychosocial SA scores. However, there were no significant differences between the deceased 
and the living in terms of SES.  
Table 2 shows unadjusted and adjusted Cox proportional regression models. In the 
unadjusted model, similar results to those obtained in descriptive analysis were found 
although greater likelihood of survival was significantly associated with high SES. Before 
performing the adjusted model shown in Table 2, we observed that the biomedical SA x SES 
interaction term was significant (p=0.046). Thus, the significant interaction was included in 
the final adjusted model. People who had lower levels of psychosocial SA were more prone to 
die, independently of other covariates, whereas the impact of biomedical SA on mortality 
depended on SES as indicated by the significant interaction. Additional adjusted models were 
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run separately for people with high (n=892), medium (n=945) and low (n=946) SES (data not 
shown) according to which biomedical SA impacted on time to death among people with low 
SES (HR=0.6, 95% CI 0.50, 0.89 p<0.05) but not among those with medium (HR=1.03, 95% 
CI 0.84, 1.27 p>0.05) or high (HR=0.90, 95% CI 0.64, 1.26 p>0.05) SES. 
The adjusted Cox proportional regression model also showed that, after adjusting by 
SES and remaining covariates, marital status showed a significant effect on mortality in which 
separated and divorced individuals have a greater likelihood of mortality whereas significant 
effect of labor situation and household size on mortality was not found. In the Kaplan-Meier 
analysis, lower levels of SES and biomedical and psychosocial SA were found to have a 
significant negative effect on survival (Figure 1). Figure 2 shows the survival curves as a 
function of biomedical SA stratified by SES levels. The probability of surviving to the end of 
the study was significantly lower among people with the lowest levels of SES and biomedical 
SA. Among people with medium SES, being in the second quartile of biomedical SA was 
related to a significantly lower probability of remaining alive, whereas in the high SES level, 
there were no significant differences between participants with distinct levels of biomedical 
SA in terms of survival. 
 
Discussion 
To the best of our knowledge, the present study is the first to compare the ability to 
predict mortality between biomedical and psychosocial well-being through SA models, and 
how socioeconomic status (SES) modifies those predictions. Our results show that 
psychosocial and biomedical well-being as well as SES predict mortality over 3-year of 
follow-up in a representative sample of older people (aged 50 years and older) in Spain after 
adjusting for multiple covariates. In the case of the biomedical model, the association was 
modified by SES. Our results confirm the hypothesis that having lower levels of  SA, 
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according to a biomedical model, is related to significantly shorter survival time than older 
adults with higher successful aging only when their SES is low, whereas successful aging, 
according to the psychosocial model, is related to survival but is not modified by SES 
levels.The association between lower SES and biomedical factors, such as poorer physical 
and mental health, has been explained through multiple specific factors from material, 
psychosocial, behavioural and biomedical theories. For instance, debt has been found to be 
one of the major risk factors for common mental disorders [45], job loss has been associated 
with increased depressive symptoms in the United States and Europe [46], permanent income 
shocks lead to poorer health behavior [47] and income inequality is closely related to poor 
health status as increased social inequalities accentuate SES differences [48]. However, these 
factors would explain the association between lower SES and higher ratios of mortality [2] 
but not why the effect of biomedical well-being in older adults on time to death differs 
according to their SES levels. 
 Our findings suggest that socioeconomically advantaged older Spanish adults are more 
likely to survive despite not meeting all the criteria for successful aging Differences in access 
to health care according to SES could explain these results [5]; socially advantaged people 
might have private insurance which would ensure better access to health treatment and 
therefore increase their probability of survival. Inequalities in health access could  have been 
exacerbated by the recent financial crisis in Europe and subsequent austerity policies. 
Although Spain has universal health coverage, a recent study on the impact of the financial 
crisis on health care systems in three European countries (UK, Germany and Spain) showed 
that Spain was the country most heavily affected by this crisis, as there have been more 
drastic cuts along with increases in copayment, exclusion from coverage, and cuts in staff 
expenditure [49]. Countries such as Greece, Spain and Portugal adopted strict fiscal austerity 
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measures and their economies continue to shrink, placing further strain on their health care 
systems while suicides and infectious diseases become more common [50].  
 Exclusion from Health Service coverage could explain how the uninsured are at 
greater risk of suffering medical injury due to substandard medical care [51]. Among the 
elderly in Spain, these differences in access to health services by SES were confirmed by a 
cross-sectional study in 2 phases (2006-2012) showing a decrease in the use of health 
services. The same study also found that older adults with low SES used primary care services 
more often whereas the utilization of specialized care was greater among the elderly with high 
SES levels [52]. In contrast, we found that SES does not modify the impact of psychosocial 
well-being on mortality. Conversely, a previous study on the association between SES and 
health showed that psychosocial factors could be a protective factor for physical illness 
among people with low SES [18]. There is also evidence that poor  neighborhoods have a 
higher incidence of health problems [53], although research suggests that the beneficial 
effects of social capital on mental health are stronger in vulnerable neighborhoods [54]. 
However, our results suggest that psychosocial factors would be protective against premature 
death in all social strata, irrespective of their SES level. Similarly, previous research has 
shown that high social support can increase survival of chronically ill older adults [55], 
showing the value of improving social connections as part of potential treatment programs for 
the elderly. 
Study strengths and limitations 
 Strengths of this study include the use of a large nationally-representative sample of 
older adults with a heterogeneous socio-economic background, the inclusion of covariates, 
and the longitudinal design that enables us to examine time relationships. However, we need 
to consider several limitations associated with these findings. First, comparability across 
studies is difficult given the measurement inconsistencies among them. Second, SES 
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information was missing in about 15% of participants. Results might have been different if 
these people had been included in the analysis. However, we did not find significant socio 
demographic differences between those included or excluded. Third, some of the variables 
were collected retrospectively through self-report, which may result in recall or reporting bias 
although it should be pointed out that most epidemiological studies have used self-reported 
data, and recall biases are usually considered minor [56]. Fourth, educational level and 
household income could have been used independently in the adjusted models. However, the 
use of composites scores may enhance the adjustment of measurement errors and the 
estimation of causal effects [57]. Finally, the follow-up period was short and results could 
vary with a longer follow-up. Moreover, it is possible that poor health status prior to the 
survey leads to low levels of income, or that the alleged relationship between SES and 
mortality is confounded by some unobserved factors. Future studies in different settings and 
countries are needed to replicate our findings on the role of socioeconomic conditions on the 
well-being of older people.  
Conclusions 
 The results of this study suggest that both biomedical and psychosocial well-being 
affect mortality in older adults and therefore they should be addressed as complementary. 
People with low SES are especially vulnerable to mortality if suffering from  poor health 
status, whereas having an high SES might buffer this effect. Therefore, policies designed to 
close the social inequality gap would have an enormous impact on the quality of life and 
survival of older people. Our findings also suggest that improvement of social life among the 
elderly would contribute to improving life expectancy in general, regardless of the socio-
economic position.  
 The adoption of austerity policies in response to the financial crisis affecting Europe, 
and especially countries such as Ireland, Greece, Portugal and Spain, are increasing 
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inequalities in access to health care systems [58]. In the case of Spain, the recent 
implementation of reforms in the health system, such as the introduction of co-payments [59], 
might aggravate this situation. Future studies should specifically address the real impact of 
these policies on health, especially among the most disadvantaged classes.  
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Table 1. Baseline characteristics of the sample and comparison between deceased and alive 












Age, mean (95%CI) 66.4 (65.8, 67.0) 75.5 (73.2, 77.9) 65.9 (65.3, 66.5) <0.001 
Sex, n (%) 
 
   
males 1,253 (46.0) 86 (62.8) 1,167 (45.1) <0.001 
females 1,530 (54.0) 52 (37.2) 1,478 (54.9)  
Marital status, n (%) 
 
   
single 234 (8.4) 10 (5.8) 224 (8.6) 0.019 
married/cohabiting 1,715  (62.0) 72 (53.0) 1,643 (62.5)  
separated/divorced 215 (7.4) 13 (7.9) 202 (7.4)  
widowed 619 (22.2) 43 (33.3) 576 (21.5)  
Labor situation, n (%)     
working 676 (23.9) 8 (6.8) 668 (24.8) <0.001 
retired / disabled 1,257 (46.2) 101 (72.0) 1,156 (44.7)  
homemaker / unpaid work 640 (22.3) 27 (19.2) 613 (22.5)  
unemployed 210 (7.7) 2 (2.0) 208 (8.0)  
Socioeconomic status, n (%) 
 
   
low 892 (33.3) 61 (40.5) 831 (32.8) 0.076 
medium 946 (34.1) 49 (37.3) 897 (33.9)  
high 945 (32.6) 28 (22.2) 917 (33.2)  
Household size, mean (95%CI) 2.38 (2.29, 2.46) 2.03 (1.84, 2.22) 2.40 (2.31, 2.49) <0.001 
Biomedical SA, mean (95%CI) 3.59 (3.49, 3.68) 3.12 (2.91, 3.32) 3.61 (3.52, 3.71) <0.001 
Psychosocial SA, mean (95%CI) 4.06 (3.96, 4.16) 3.67 (3.43, 3.90) 4.08 (3.98, 4.18) <0.001 
Note: 95% CI= 95% Confidence interval; SA=Successful aging; Unweighted frequencies, 
weighted proportions and means. In Biomedical SA (scale from 0 to 7) or Psychosocial SA 



















Age 1.09 (1.06, 1.11)*** 1.08 (1.06, 1.11)*** 
Sex   
male Ref. Ref. 
female 0.50 (0.33, 0.74)*** 0.34 (0.21, 0.54)*** 
Marital status   
single Ref. Ref. 
married/cohabiting 1.25 (0.55, 2.82) 0.99 (0.41, 2.36) 
separated/divorced 1.56 (0.57, 4.28) 2.73 (1.00, 7.40)* 
widowed 2.23 (1.03, 4.86)* 1.23 (0.58, 2.60) 
Labor situation   
working Ref. Ref. 
retired / disabled 5.68 (2.15, 15.0)** 1.53 (0.62, 3.76) 
homemaker / unpaid work  3.05 (1.03, 9.02)* 1.71 (0.60, 4.84) 
unemployed 0.90 (0.15, 5.27) 0.89 (0.15, 5.15) 
Socioeconomic status (SES)   
Low Ref. Ref. 
Medium 0.89 (0.57, 1.39) 0.30 (0.10, 0.88)* 
High 0.55 (0.34, 0.90)* 0.34 (0.69, 1.62) 
   
Household size 0.74 (0.61, 0.89)** 0.97 (0.83, 1.14) 
Biomedical SA 0.72 (0.62, 0.83)*** 0.66 (0.49, 0.87)** 
Psychosocial SA 0.83 (0.74, 0.92)** 0.84 (0.73, 0.95)** 
Biomedical SA x SES   
Low - Ref. 
Medium - 1.54 (1.08, 2.20)* 
High - 1.40 (0.88, 2.23) 
*p<0.05; **p<0.01; ***p<0.001 
Note: HR=Hazard Ratio; 95%CI= 95%; Confidence Interval; SA=Successful aging; 











Figure 1. Kaplan-Meier estimated curves by biomedical SA, psychosocial SA and 
socioeconomic status (SES). 
 
Note: SA=Successful Aging. SA models scores are grouped in quartiles. Higher quartiles 















Figure 2. Kaplan-Meier survival curves for participants with low (n=892), medium (n=946) 
and high (n=945) socioeconomic status (SES)  
 
 
Note: Adjusted for age, gender, marital status, labor situation and psychosocial SA. Reference 
categories (male, single and working) were used for categorical covariates, and the mean for 
continuous variables (age, household size, and psychosocial SA). SA=Successful Aging. 
Biomedical SA scores are grouped in quartiles. Higher quartiles mean better SA. 
 
